Orthokeratinized odontogenic cyst (OOC) is an uncommon developmental cyst of the jaws. The cyst was first described by Schultz in 1927, which he considered intra-osseous dermoid cyst. However, latter it was considered as odontogenic keratocyst. Various studies have shown that OOC has typical characteristic clinicopathologic features when compared to other developmental odontogenic lesions such as dentigerous cyst and the keratocystic odontogenic tumor. Rare recurrence was noted after surgical removal of the lesion. The purpose of the article is to present a rare case of OOC crossing the midline, arising in the mandible and review the literature on the bilateral occurrence of this lesion.
INTRODUCTION
A cyst is defined as a pathological cavity having fluid, semifluid or gaseous contents and which is not created by the accumulation of pus. Most cysts, but not all, are lined by epithelium. [1] Odontogenic cysts constitute an important aspect of oral and maxillofacial pathology as they are encountered relatively common in dental practice. An odontogenic cyst is developmental in origin, when any of the odontogenic cell rests such as, epithelial remnants of Malassez, cell rests of Serres, or the enamel organ gets activated and proliferates within the bone tissue or gingival tissue of the jaws. Few odontogenic cysts such as odontogenic keratocyst (OKC) renamed as keratocystic odontogenic tumor (KCOT) exhibits locally aggressive behavior and are prone to recurrence. [2] Therefore, the correct diagnosis of these lesions is essential for correct surgical treatment and ensuring adequate follow-up.
The orthokeratinized odontogenic cyst (OOC) is a developmental odontogenic cyst relatively rare, arising from the cell rests of the dental lamina. [3] It was first described by Schultz in 1927 as an orthokeratinized variant of the formerly called OKC, today known as the KCOT. [4] In 1992, World Health Organization (WHO) (1992) had defined OOC as the uncommon orthokeratinized type of OKC. OOC differs in many aspects from developmental odontogenic cysts, especially dentigerous cyst and OKC. [5] In 2005, the WHO designated OKC as KCOT based on its behavior (locally destructive, high recurrence rate), histopathology (formation of daughter cyst and mitotic figures in the suprabasal layers of the lesional epithelium) and genetics (loss of function of tumor suppressor gene PATCH). [6] KCOT can be defined "a benign uni-or multicystic, intra-osseous tumor of odontogenic origin, with a characteristic lining of a para-keratinized stratified squamous epithelium and potential for aggressive, infiltrative behavior." [6] The orthokeratotic type, which Journal of Advanced Oral Research / May-Aug 2015 / Vol. 6 No. 2 is now recognized as an entirely separate lesion, is represented by the terminology, OOC. The significant variation in the clinical aggressiveness, pathogenesis and prognosis of the ortho and para-keratinized variants of OKC, made it vital to re-classify them as two separate entities. The OOC occurs predominantly in males between the third and fourth decades, with a mean age of 33.5 years. The lesion is located mainly in the molar region and posterior mandible. These tumors can reach a large size that causes cortical expansion and presents as a swelling, along with pain, although in most cases it can be detected incidentally during a radiographic examination. [7] A large size, bilateral (crossing the midline) occurrence of cysts is an uncommon phenomenon. Most commonly occurring bilateral cyst/ lesion is OKC and is more likely to be associated with Nevoid basal cell carcinoma syndrome (NBCCS) than its solitary counterpart. Bilateral (crossing the midline) occurrence of other jaw cysts is extremely rare. Here, we present a case of aggressive bilateral OOC involving mandible, along with literature review.
CASE REPORT
A 39-year-old male patient reported with the complaint of swelling in the lower anterior jaw region since few years [ Figure 1 ]. He had undergone extraction of mandibular right and left central and lateral incisors and right first premolar tooth due to mobility owing to severe bone resorption. He also complained of dull, intermittent type of pain in the same region. On clinical examination, gross facial asymmetry was seen. Intraorally both facial and lingual expansion was noticed along with the congenitally missing left mandibular first premolar, left and right mandibular canine. On palpation, the lesion was non-compressible and non-fluctuant. On radiographic analysis (orthopantomogram), the lesion appeared as a large multi-locular radiolucency with thin border of the cortical bone, involving both right and left side of the anterior mandible [ Figure 2 ].
Radiographically, the lesion extending from the left second premolar to the right side ramus of the mandible with impacted premolar and canines. Previously an incisional biopsy was performed and histologically diagnosed as the orthokeratinized odontonenic tumor (OOC). And after a couple of weeks later the treatment was done under general anesthesia. Treatment consisted of enucleation by excision of the entire cystic cavity along with three impacted teeth. The cavity was thoroughly irrigated with povidoneiodine solution mixed with saline. Then packed with iodoform gauze. The packing was replaced during the recall visit weekly for 9 months following the initial surgery. Immediately after enucleation the tissue had been sent to our Department of Oral and Maxillofacial Pathology, measuring the size approximately 5.5 cm × 2.0 cm × 2.0 cm of soft tissue and three hard tissues [ Figure 3 ]. Grossing was done and sent for processing.
On microscopic examination, hematoxylin and eosin stained section showed orthokeratinized stratified squamous epithelium supported by connective tissue capsule. The surface epithelium also shows corrugation and orthokeratin at areas. The lining epithelium is at areas discontinuous, hyperplastic and shows palisaded hyperchromatic basal cells, which are lost at areas of intense inflammation. The overlying connective tissue capsule consists of dense bundles of collagen fibers, endothelial lined blood vessels, areas of inflammatory cell infiltrates chiefly consists of lymphocytes and plasma cells [ Figures 4 and 5 ].
DISCUSSION
A main feature that persuaded wright to consider OOC as a separate entity, other than the histopathology was the reduced rate of recurrence. The OOC was also almost absent from cases of NBCCS, only Bolbaran et al. have reported one such case. [8] The histogenesis of this cyst is still unclear. Zhu suggested that while the KCOT may arise from the dental lamina with the presence of the dental papilla required for its development, the OOC may arise from oral epithelium under the influence of dental papilla or only the oral epithelium. [9] Vuhahula et al. suggested a different histogenesis for OOC associated with an impacted tooth. They stated that due to the pluripotentiality of odontogenic cyst epithelium, the reduced enamel epithelium after completing its tooth forming function has the capability to keratinize under appropriate stimuli, thus forming a true dentigerous cyst with orthokeratinization. They also raised the possibility that OOC could be a central epidermoidcyst. [9] The OCC is an infrequent developmental cyst that occurs most often between the fourth and fifth decades and with a male gender predilection like our patient. As in most cases described previously, lesions were located in the posterior mandible and extend to the ascending ramus but in our case the lesions were in the anterior mandible, crossing the midline which is rare occurrence of OOC. [4] Swelling is the most frequent symptom and is accompanied on occasions with pain, although, in most cases described, the lesion was asymptomatic. Radiographically, the OOC appear as a radiolucent solitary lesion which frequently associated with impacted teeth with or without expansion and/or displacement of the inferior alveolar canal. [10] In our case, large expansile multilocular radiolucent lesion was present in the both sides of the anterior mandibular region, which was associated with impacted two canines and one premolar teeth along with the expansion of buccal cortical plates.
According to MacDonald-Jankowski, root resorption was not a feature of the OOC and this differs markedly from KCOT, similarly in our case three impacted teeth and lower right molar teeth do not show root resorption. [11] Histologically, the cavity of OOC is lined by a uniform 4-9 cell layers thick regular stratified squamous epithelium, which showed a basal layer that exhibits palisade cuboidal or flat cells, nuclear hyperchromatism with superficial layer of orthokeratin as seen in our case. While KCOT shows of 5-10 cell layers thick epithelium with the basal cells lined with an elongated nucleus with the presence of a characteristic superficial corrugated layer of parakeratin. [12] In relation to the immunohistochemical pattern, the OOC does not show the activity of the epithelial membrane antigen and of the carcinoembrionary antigen. Moreover, the level of expression of Ki-67 and p53 is lower than in KCOT that suggests a reduced proliferative activity. [1] The reactivity to cytokeratins has showed differences, as OOC stains to cytokeratins 1, 2, and 10 which would suggest a normal differentiation of the epidermis while the KCOT reacts to cytokeratins 4, 13, 17 and 19 demonstrating that these are different entities. [13] Different rare forms of OOC have been described in literature like:
• Extraosseous or peripheral OOC • OOC histopathologically associated with • Ameloblastoma • Squamous cell carcinoma.
• Calcifying odontogenic cyst • Heterotopic cartilage • Bilateral OOC. [14] The differential diagnosis of the OOC includes other radiolucent lesions of the jaws, mainly odontogenic lesions such as a dentigerous cyst or paradental cyst. Odontogenic tumors such as ameloblastoma and KCOT should be included. The OOC presents similar radiographic characteristics with the ameloblastoma and the KCOT, such as its tendency to involve the mandibular angle or to appear as a multilocular radiolucency. Unlike these entities, the OOC does not cause root resorption, which is a frequent characteristic on ameloblastomas and KCOT. [11] 
CONCLUSION
The OOC is an independent clinical and pathological entity of the KCOT with a different prognosis. OOC is less significantly associated with swelling, incidental findings, well-defined margins and associated with unerupted teeth than KCOTs. OOC is significantly less likely to recur than KCOT.
